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DESCRIPTION 

SCREEN DEVICE 
Technical Field 

The present invention relates to a screen device 
including a screen guide configured to guide the end of a 
screen, extending along its open-close direction, and more 
particularly, with respect to a screen, e.g., a fitting such 
as a screen door, a partition, or a curtain, it relates to a 
screen device including a screen guide configured to, in 
response to an open-close operation of the screen, crookedly 
move in and out the inside of at least one of frame members 

fixed to both ends of the screen in its open-close direction, 

} 

and be guided out along the end of the screen lying in a 
tension state so as to guide the end. 
Background Art 

A screen device including a screen guide configured to 
guide the end of a screen has a structure in which, in 
response to an open-close operation of the screen, the 
screen guide crookedly moves in and out the inside of at 
least one of frame members fixed to both ends of the screen 
in its open-close direction and is guided out along the end 
of the screen lying in a tension state so as to guides the 
end of the screen. For example, a screen device including a 
slide-guide frame-section disclosed in Patent document 1 is 
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known. In the known screen device, by connecting rigid 
units one another, each including sidewalls facing each 
other, having a bridge section interposed therebetween, the 
slide-guide frame-section is formed. 

Unfortunately, the screen device set forth in the 
foregoing Patent document 1 has disadvantages that, since 
the rigid unit constituting the slide-guide frame-section 
serving as a screen guide has a complicated structure, 
resulting in increase in not only its manufacturing cost but 
also time and effort for connecting the rigid units one 
another. Also, the complicated structure causes increase in 
time and effort for maintaining the slide-guide frame 
section. In addition, since the rigid units are rotatably 
connected one another, these units generate noises upon 
coming into contact with a floor surface and a frame member, 
hence, the screen device has no hope of achieving a quiet 
and stable open-close operation of the screen. 

In order to solve the foregoing problems, Patent 
document 2 discloses a screen device including a screen 
guide (a net guide) configured to move in and out the 
insides of frame members fixed to both ends of a screen from 
the respective lower ends, in response to an open-close 
operation of the screen (net), and be guided out along the 
lower end of the screen lying in a tension state so as to 
guide the lower end. 
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The screen device disclosed in the foregoing Patent 
document 2 has very effective advantages that, since a 
reaction force due to curving of a tape-shaped member of the 
net guide, occurring at a serial contact portion of guide 
pieces, serves as an acting force for a buffer against an 
operating force of a movable edge member, by providing a 
buffer property with an appropriate, resistance, noises can 
be prohibited without deteriorating the open-close 
operability of the movable edge member, and, besides, the 
net guide can be offered with a simple structure and at low 
price . 

Whereas, . when an external force such as an unexpected 
strong wind is exerted on the net, a portion of the net 
guide, linearly guided out from the frame member, is pressed 
against the lower end of the net, and the net guide can be 
curved in the horizontal lateral direction. 

Also, while the tape-shaped member serially connecting 
the respective guide pieces is configured to prohibit the 
net. guide from curving in the reverse direction (raising 
from the floor surface) , when the net is stretched over a 
relatively wide range, that is, when the net is retracted by 
the movable edge member with a strong force in a state in 
which the net guide is guided out relatively long, a large 
force is acted on the net guide in a direction to be guided 
into the frame member, whereby the net guide can curve in 
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the lateral direction, or, contrary to the normal case, 
partially raised while curving upwards in a projecting 
manner. Hence, taking measures for preventing the net guide 
from curving in the reverse direction is desired. 

Patent document 1: Japanese Unexamined Patent 
Application Publication No. 1: 2000-145314 

Patent document 2: Japanese Unexamined Patent 
Application Publication No. 2: 2003-161089 
Disclosure of Invention 

A technical subject of the present invention is to 
provide a screen device including a screen guide that has a 
simple structure, stably operates, and, in a guided-out 
state, is formed in a straight rail-like shape. 

Also, another technical subject of the present 
invention is to provide a screen device including a screen 
guide which, in a simple form, can be prevented from curving 
in the horizontal lateral direction and bending in a reverse 
direction (raising from an installation surface) and always 
stably guide the end of the screen. 

In order to solve the foregoing subjects, a screen 
device according to the present invention includes a screen 
guide allowing a stretchable screen to open and close and 
configured to, in response to an open-close operation of the 
screen, crookedly move in and out the inside of at least one 
of frame members fixed to both ends of the screen in its 
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open-close direction and be guided out along the end of the 
screen lying in a tension state so as to guide the end, 
wherein the screen guide includes a large number of guide 
pieces composed of a synthetic resin, each formed in an 
approximately U-shape by its bottom and standing walls 
respectively extending along the end of the screen and the 
external side surfaces of the screen and having a structure 
in which passage holes are formed along the tops of the 
standing walls, two strings of wire members are exerted 
through the respective passage holes of the guide pieces, 
and the tops of the standing walls on the serial contact 
surfaces of the guide pieces are thus rotatably serially 
contacted with one another, and, when the screen guide is 
guided out along the end of the screen, a part of or all the 
serial contact surfaces of the adjacent guide pieces abut 
against each other. 

In the screen device according to the present invention, 
grooves allowing the wire members to be fitted therein and 
out are provided along the passage holes of the standing 
walls, thereby achieving easy attachment and detachment of 
each guide piece for its assembly, replacement, and the like, 
and also, intermediate rotors are interposed between the 
passage holes of the adjacent guide pieces, allowing the 
wire members to pass therethrough, thereby achieving smooth 
crooking between the guide pieces. 
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In addition, a part of or all the guide pieces may 
include engagements slidably engaging with a guide rail 
provided on the sliding surfaces thereof. 

In the screen device according to the present invention, 
the screen is preferably formed in an accordion-like shape 
so as to be extendable while being alternately folded back 
and forth or a flexible sheet-like member wound around a 
roller. In these cases, when the screen is composed of a 
fly net, the screen device serves as a screen door. 

Also, if the screen is formed in an accordion-like 
shape while being alternately folded back and forth, the 
screen guides may be configured to move in and out the 
insides of the frame members fixed at both ends of the 
screen in its open-close direction. 

Further, in the screen device according to the present 
invention, the screen is preferably openable by horizontal 
drawing. On that occasion, the screen is provided so as to 
be openable by horizontal drawing, and the screen guides are . 
provided along both upper and lower side ends of the screen 
if needed. 

Also, if the screen is openable by horizontal drawing, 
one end of a tension string for achieving a parallel 
translation of a movable frame used for an open-close 
operation of the screen is connected to the screen guide so 
as to configure the parallel translation mechanism of the 
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frame member with the screen guide and the tension string. 

With the screen device according to the present 
invention, the screen guide has a simple structure in which 
the passage holes are formed along the tops of the standing 
walls of the guide piece constituting the screen guide and 
the two strings of the wire members are inserted through the 
passage holes, thereby not only offering a screen guide at 
low price but also achieving its easy assembly as well as 
improving its maintainability. In addition, the screen 
guide has a crooking portion provided at the upper parts of 
the standing walls of the guide piece (on the inner side of 
a crooked shape) , thereby preventing parts of adjacent guide 
pieces from overlapping with each other. Also, the passage 
holes are formed in two strings of groove-like shapes when 
the screen guide extends in a straight pattern, thereby 
achieving a stable guide for an open-close operation of the 
screen . 

Besides, when guided along the end of the screen, the 
screen guide is configured such that all or parts of serial 
contact surfaces of the adjacent guide pieces abut against 
each other, thereby preventing the screen guide from curving 
in the horizontal lateral direction of the screen and 
crooking in the reverse direction (raising from an 
installation surface) . In addition, since the guide piece 
can be formed in a square or rectangular shape in side view, 
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in a state of being guided-out, the screen guide can be 
formed in a straight rail shape having no undulations on its 
upper edge, resulting in not only a neat external appearance 
but also no problem of being caught with other objects (a 
screen and the like) , thereby achieving a more stable open- 
close operation of the screen . 
Brief Description of the Drawings 

[Fig. 1] Fig. 1 is an elevational view of the overall 
structure of an accordion-shaped horizontal-drawing screen 
door according to a first embodiment of the present 
invention . 

[Fig. 2] Fig. 2 is a sectional plan view of Fig. 1. 
[Fig. 3] Fig. 3 is broken perspective view of an essential 
part of the structure of the horizontal-drawing screen door 
shown in Fig. 1. 

[Fig. 4] Fig. 4 is a perspective view of a guide piece of a 
net guide constituting the first embodiment. 

[Fig. 5] . Fig. 5 is a partial side view of the net guide in 
which the guide pieces shown in Fig. 4 are serially 
contacted with one another . 

[Fig. 6] Fig. 6 is a perspective view of a bending state of 
the net guide in which the guide pieces shown in Fig. 4 are 
serially contacted with one another. 

[Fig. 7] Figs. 7(A) and (B) are respectively an elevational 
view and a side view of an example structure of another 
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guide piece of the net guide. 

[Fig. 8] Figs. 8(A) and (B) are respectively an elevational 
view and a side view of an example structure of another 
guide piece of the net guide. 

[Fig. 9] Fig. 9 is an elevational view an example structure 
of another guide piece of the net guide. 

[Fig. 10] Fig. 10 is a sectional side view of a bending 
state of the net guide in which the guide pieces shown in 
Fig. 9 are serially contacted with one another. 

[Fig. 11] Figs. 11(A) to (C) are elevational views of 
modifications of the installation surface of the guide piece 
shown in Fig . 4 . 

[Fig. 12] Fig. 12 is an elevational view of the overall 

structure of a horizontal-drawing screen door according to a 

second embodiment of the present invention. 

[Fig. 13] Fig. 13 is a sectional plan view of Fig. 12. 

[Fig. 14] Fig. 14 is an elevational view of the overall 

structure of a horizontal-drawing screen door according to a 

third embodiment of the present invention. 

[Fig. 15] Fig. 15 is an elevational view of the overall 

structure of a horizontal-drawing screen door according to a 

fourth embodiment of the same. 

[Fig. 16] Fig. 16 is an elevational view of the overall 
structure of a horizontal-drawing screen door according to a 
fifth embodiment of the same. 
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[Fig. 17] Fig. 17 is an elevational view of the overall 
structure of a sixth embodiment of the same. 
[Fig. 18] Fig. 18 is an elevational view of the overall 
structure of a horizontal-drawing screen door according to 
seventh embodiment of the same. 

[Fig. 19] Fig. 19 is an elevational view of the overall 
structure of an eighth embodiment of the same. 
[Fig. 20] Fig. 20 is an elevational view of the overall 
structure of a roll-type horizontal-drawing screen door 
according to a ninth embodiment of the present invention. 
[Fig. 21] Fig. 21 is a sectional plan view of Fig. 20. 
[Fig. 22] Fig. 22 is an elevational view of the overall 
structure of a roll-type horizontal-drawing screen door 
according to a tenth embodiment of the present invention. 
[Fig. 23] Fig. 23 is a sectional plan view of Fig. 22. 
Reference Numerals 

2 screen-door frame 

4, 31 fly net (screen) 

5, 5M, 5N movable edge member (frame component) 

6, 6M, 6N vertical frame member (frame component) 
8 vertical frame member 

10 horizontal frame member 

12, 12A, 12B, 12N net guide (screen guide) 

14, 14N, 141, 142, 143 guide piece 

14a, 141a, 142a, 143a bottom 
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14b, 141b, 142b, 143b standing walls 
14c, 141c, 142c, 143c passage holes 
14d serial contact surfaces 

14f abutments 

15 guide rail 

16 wire members 

19a to 19c, 191a to 191c, 192a to 192d, 193a to 193d, 
194a to 194c, 195a to 195b, 196a to 196b, 197a to 197c 

tension string » 

21 intermediate rotors 

141f, 142f grooves 
Best Mode for Carrying Out the Invention 

Figs. 1 to 3 illustrate a screen device according to a 
first embodiment of the present invention, configured to 
serve as an accordion-shape horizontal-drawing screen door 
to be installed at an opening of a building. 

The horizontal-drawing screen door general includes a 
screen-door frame 2, a fly net 4 serving as a screen, 
openably fixed within the screen-door frame 2 by horizontal 
drawing, and a movable edge member 5 fixed to one end of the 
net 4, used for an open-close operation. The screen-door 
frame 2 includes right and left vertical frame members 6 and 
8 and an upper horizontal frame member 10, and has a net 
guide (screen guide) 12 disposed at the lower part thereof 
and configured to guide the lower end of the net 4, so as to 
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come in and out the vertical frame member 6 in accordance 
with movement of the movable edge member 5. 

In the meantime, in Figs. 1 and 3, for the sake of 
clarification of the drawings, the internal structures of 
the movable edge member 5 and the vertical frame members 6 
and 8 are also indicated with a solid line. The same way of 
drawing is applied to other drawings except for a part of 
the drawings. 

The foregoing net guide 12 is fixed to the lower end of 
the movable edge member 5 at one end thereof, crookedly 
moves in and out the inside of the vertical frame member 6 
in response to extension and contraction of the net 4 in 
accordance with movement of the movable edge member 5. Upon 
extending the net 4, the net guide 12 is guided out along 
the lower end of the net 4 lying in a tension state and, by 
holding the ends of them, prevents the lower end of the net 
4 from swaying due to an external force such as a wind. 

More particularly, as shown in Figs. 4 to 6, the net 
guide 12 is configured such that a large number guide pieces 
14 composed of a synthetic resin are connected to one 
another by two strings of flexible wire members 16. 

As clearly shown in Fig. 4, the guide piece 14 
constituting the net guide 12 is formed in an U-shape by a 
bottom 14a extending along the lower end of the net 4 and a 
pair of standing wall 14b rising along both external side 
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surfaces of the net 4 and has passage holes 14c disposed 
along the tops (the ends on the opening side) of the 
standing walls 14b thereof, allowing two strings of the wire 
members 16 to extend therethrough. The guide pieces 14 are 
rotatably serially contacted with one another by arranging 
the wire members 16 to extend through the passage holes 14c 
thereof, and, by providing stop members 18 (see Fig. 1) at 
the ends of the respective wire members 16 and the external 
side ends of the guide pieces 14 located at both ends of the 
net guide 12, each guide piece 14 is prevented from exiting 
from the wire members 16. 

Since these guide pieces 14 are serially contacted with 
one another by arranging serial contact surfaces 14d thereof, 
each serving as an end face of the standing wall 14b, to 
abut against one another, the length of the wire member 16 
can be substantially the same as the actual length of the 
large number of serially connected guide pieces 14, however, 
the wire member 16 is preferably formed so as to have a 
length having an allowance needed for crooking and an smooth 
operation of net guide 12, that is, slightly greater than 
the actual length of the large number of serially connected 
guide pieces 14. 

The standing walls 14b of each guide piece 14 can be 
provided with fine cuts 14e at which, when the net guide 12 
crooks, the tops of the standing walls 14b of the mutually 
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adjacent guide pieces 14 abut against each other. With this, 
the net guide 12 can be crooked without arranging the wire 
members 16 to have an allowance so as to make a gap between 
the adjacent guide pieces 14. 

While the wire member 16 constituting the net guide 12 
is can be composed of a material so as to achieve very easy 
crook, it can be also formed so as to achieve a reaction 
force of the order of an acting force, serving as a buffer 
against an operating force of the movable edge member 5. 
From such a viewpoint, an appropriate degree of elasticity 
or flexibility is needed to provide to the wire member 16 of 
the net guide 12, for example, by selecting its material or 
adjusting its size. 

As the wire member 16, a part of a tension string 
configuring a parallel translation mechanism of a movable 
edge member, which will be described later, provided for an 
open-close operation of the net 4 can be used. 

As described above, the net guide 12 is configured to, 
in accordance with an open-close operation of the net 4, 
crookedly move in and out the inside of the vertical frame 
member 6 constituting the screen-door frame 2 from its lower 
end, and to guide the lower end of the net 4 through its 
guiding out operation. By arranging the end of the side of 
the net guide inserted in the vertical frame member 6 to 
remain in the vertical frame member 6 even in a full tension 
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state of the net 4, the net guide 12 can be smoothly guided 
in and out the inside of the vertical frame member 6 without 
especially providing a guide for crooking the net guide 12, 
however, if needed, a guide surface 17 allowing the net 
guide to crook can be provided at its crooking place. 

The net 4 serving as the screen is configured to be 
extendable in an accordion pattern by providing it a large 
number of pleats in a zigzag pattern by folding it 
alternately back and forth, have the vertical frame member 6 
and the movable edge member 5, used for an open-close 
operation of the net 4, of the screen-door frame 2 fixed to 
both ends thereof, and open-close in response to an 
operation of the movable edge member 5. While the net 4 is 
illustrated as an example of a screen, one skilled in the 
art will appreciate that the present invention is not 
limited to such a net. 

With this structure, upon opening and closing the net 4 
by operating the movable edge member 5 fixed to the one end 
of the net 4, used for an open-close operation, the net 
guide 12 crooks at the tops of the standing walls 14b of the 
guide pieces 14, whereby the standing walls 14b of the 
adjacent guide pieces 14 have no overlapped portion upon 
crooking of the net guide 12, in other words, the guide 
piece 14 does not need to have a recess, as needed in a 
known net, for accommodating the standing wall 14b of the 
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adjacent guide piece 14 provided to the standing wall 14b 
thereof, thereby achieving a smooth crooking operation of 
the net guide 12 , e.g., a smooth open-close operation of the 
net 4 • 

In order to stably translate the movable edge member 5 
fixed to the one end of the net 4, the movable edge member 5 
has the parallel translation mechanism provided thereto. 
The parallel translation mechanism here is configured by 
stretching three tension strings 19a to 19c between the 
screen-door frame 2 and the movable edge member 5 and 
between the net guide 12 and the movable edge member 5. 

The first tension string 19a has its one end fixed to 
the upper part of the movable edge member 5, horizontally 
extends through the net 4 from the vicinity of the upper end 
of the movable edge. member 5 up to the inside of the 
vertical frame member 6, is guided in the vertical frame 
member 6, turned downwards in the vertical frame member 6 by 
a turning piece 20a, then, is wound up on a turning piece 
20b disposed at the lower part of the vertical frame member 
6 so as to be guided upwards in the vertical frame member 6, 
and connected to the guide piece 14 located at the front of 
the side of the net guide 12, configured to be guided in and 
out the inside of the vertical frame member 6. 

At the same time, the second and third tension strings 
19b and 19c have one ends respectively fixed to the central 
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and lower parts of the movable edge member 5, horizontally 
extend through the net 4 up to the inside of the vertical 
frame member 6, are guided in the vertical frame member 6, 
respectively turned by turning pieces 20c and 20d so as to 
be guided in the vertical frame member 6 and up to the 
inside of the upper horizontal frame member 10, turned by a 
turning piece 20e so as to be guided in the horizontal frame 
member 10 to the upper end of the vertical frame member 8, 
wound up on a turning piece 20f located at the upper end of 
the vertical frame member 8 so as to be turned back in the 
horizontal frame member 10, and then, connected to the 
movable edge member 5. 

Since, when the tension strings 19a to 19c as described 
above are stretched, the attitude of the movable edge member 
5 is constraint with these strings, and, even when a force 
for an open-close operation is exerted on an arbitrary 
position of the movable edge member 5, the movable frame is 
driven to open and close while always keeping its attitude. 
Also, in a section of the tension section of the net 4, 
allowing the foregoing tension strings 19a to 19c to 
horizontally extend therethrough, the tension strings 19a to 
19c prevent warp of the net 4, thereby achieving a stable 
tension state of the net 4. 

As each of the turning pieces 20a to 20f, a sliding 
member composed of a synthetic resin, having a small 
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frictional resistance against the tension strings 19a to 19c 
or a pulley is available. This applies to each of other 
embodiments, which will be described later. 

In place of the foregoing net guide (screen guide) 2, 
other net guides having guide pieces as shown in Figs. 7 to 
10 connected one another are also available. 

A guide piece 141 shown in Fig. 7 has grooves 141f 
formed outside the tops of standing walls 141b standing at 
both sides of a bottom 141a of the guide piece 141 and along 
passage holes 141c located within the tops of the standing 
walls so as to allow the wire members 16 to be fitted 
therein and out. At the same time, a guide piece 142 shown 
in Fig. 8 has grooves 142f formed within the topes of 
standing walls 142b standing at both sides of a bottom 142a 
of the guide piece 142 and along passage holes 142c located 
within the tops so as to allow the wire members 16 to be 
fitted therein and out. Each of the grooves 141f and 142f 
has a width to an extent to which the wire member 16 can be 
fitted therein and out by exerting a certain force on the 
wire member 16. While these guide pieces 141 and 142 
constitute the net guides by insert ing , two strings of the 
wire members 16 into these passage holes 141c and 142c in 
the same fashion as the guide piece 14 illustrated in Figs. 
4 to 6, with the grooves 141f and 142f, the wire member can 
be easily attached and detached for assembly and replacement 
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of the guide pieces . 

Also, a guide piece 143 shown in Fig. 9 is configured 
to constitute another net guide as shown in Fig. 10. In 
order to have intermediated rotors 21, composed of 
approximately spherical beads, interposed between passage 
holes 143c for allowing two strings of the wire members 16 
to extend therethrough, disposed at the tops of standing 
walls 143b located at both sides of each of bottoms 143a of 
the adjacent guide pieces 143, the guide piece 143 has 
depressions 143g disposed at the entrances of the passage 
holes 143c, for holding the intermediate rotors 21, and a 
large number of the guide pieces 143 are thus serially 
contacted with one another in a pattern shown in Fig. 10. 
The net guide configured by these guide pieces 143 achieves 
smooth crooking between the guide pieces 143. 

The guide piece of each of the foregoing net guides can 
be formed so as to have any one of installation structures 
as shown in Figs. 11(A) to (C) , depending on a relationship 
with a floor surface or the like of an opening of a building. 

The guide piece 14 shown in Fig. 11(A) is configured to 
slide on a flat installation surface by arranging the under 
surface of its bottom 14a to be flat. The guide piece 14 
shown in Fig. 11(B) is that shown in Figs. 4 to 6 and, in 
order to move astride on a low guide rail 15 installed on 
the installation surface and having a height of about 2 to 3 
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mm (see Figs. 1 and 3), has a pair of short legs 14j 
projecting downward from both standing walls 14b so as to be 
guided along the guide rail 15 with the short legs 14 j. In 
addition, the guide piece 14 shown in Fig. 14(C) has 
mutually facing hook-shaped engagements 14f disposed at the 
bottom surface of the bottom 14a, and, by fitting the 
engagements 14f in depressed grooves 15a on both sides of 
the guide rail 15, the net guide is more stably guided and 
hence prevented from being raised. The engagements 14f can 
be formed in all or a part of the guide pieces. 

Also, while all serial contact surfaces of each of the 
guide pieces 14, 141, 142, and 143 with those of the 
adjacent guide pieces have a flat shape so as to fully abut 
against each other, the serial contact surfaces are not 
needed. to fully abut against each other and can be arranged 
so as to partially abut against each other as long as the 
mutually adjacent guide pieces 14, 141, 142, or 143 have 
constant abutment attitudes. 

The foregoing net guide is usable not only in the 
horizontal-drawing screen door as shown in Figs. 1 to 3 but 
also in a typical screen device, other than in a variety of 
screen doors, which will be described later. 

Figs. 12 and 13 illustrate a horizontal-drawing screen 
door according to a second embodiment, having a structure in 
which one end of the net guide 12 is fixed to the lower end 
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of the vertical frame member 6 having the one end of the net 
4 fixed thereto, and the net guide 12 moves in and out the 
inside of the movable edge member 5 from its lower end in 
accordance with movement of the movable edge member 5. The 
net guide 12 itself can employ any one of the foregoing 
structures . 

In the horizontal-drawing screen door according to the 
second embodiment, a parallel translation mechanism similar 
to the parallel translation mechanism of the first 
embodiment, employing three tension strings 191a to 191c is 
provided. 

The first tension string 191a has its one end fixed to 
the upper part of the vertical frame member 6 having the net 
4 fixed thereto, extends through the net .4 so as to be 
guided to the inside of the movable edge member 5, then, is 
guided downwards in the movable edge member 5 by a turning 
piece 201a, wound up on a turning piece 201b provided at the 
lower part of the movable edge member 5 so as to be guided 
upwards again in the movable edge member 5, and connected to 
the guide piece 14 located at the front of the net guide 12 
configured to be guided in and out the movable edge member 5. 

At the same time, the second and third tension strings 
191b and 191c have one ends respectively fixed to the 
central and lower parts of the vertical frame member 6, 
extend through the net 4 so as to be guided in the movable 
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edge member 5, then, are turned respectively by turning 
pieces 201c and 201d so as to be guided upwards in the 
movable edge member 5, guided to the inside of the upper 
horizontal frame member 10, extend through the horizontal 
frame member 10 by a turning piece 201e, are guided to the 
upper end of the vertical frame member 8, wound up on a 
turning piece 201f provided at the upper part of the 
vertical frame member 8, guided in the horizontal frame 
member 10 in the reverse direction, and subsequently, guided 
to the upper end in the vertical frame member 6 so as to be 
connected thereat . 

When the tension strings 191a to 191c as described 
above are stretched, the attitude of the movable edge member 
5 is constrained by them, hence, even when a force for an 
open-close operation is exerted on any position of the 
movable edge member 5, it is driven for an open-close 
operation while always keeping its attitude. 

A horizontal-drawing screen door shown in Fig. 14, 
according to a third embodiment has a structure in which the 
net guide 12 moves in and out the insides of the vertical 
frame member 6 and the movable edge member 5 fixed to both 
ends of the net 4 from the respective lower ends and has 
tension strings, which will be described later, connected to 
both ends thereof without being fixed to any of the vertical 
frame member 6 and the movable edge member 5. Such an 
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embodiment allows the net guide 12 to have a longer total 
length, thereby achieving a longer open-close length of the 
net 4 . 

Also, in this horizontal-drawing screen door, 
stretching four tension strings 192a to 192d, for example, 
between the screen-door frame 2 and the movable edge member 
5 configures a parallel translation mechanism of the movable 
edge member. 

The first tension string 192a has its one end fixed to 
the guide piece 14 located at the front of the side of the 
net guide 12, configured to move in and out the inside of 
the vertical frame member 6, is guided upwards in the 
vertical frame member 6, then, turned by a turning piece 
202a, extends through the net 4 and the movable edge member 
5 within the horizontal frame member 10 of the screen-door 
frame 2 so as to be guided to the upper end of the vertical 
frame member 8, is wound up on a turning piece 202b disposed 
at the upper end of the vertical frame member 8 so as to be 
guided in the horizontal frame member 10 in the reverse 
direction, guided in the movable edge member 5, turned by a 
turning piece 202c at the upper end so as to be guided 
downwards, and connected to the end of the side of the net 
guide 12, configured to move in and out the inside of the 
movable edge member 5. 

At the same time, the second to fourth tension strings 
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192b to 192d have respective one ends fixed to the end of 
the side of the net guide 12, configured to move in and out 
the inside of the vertical frame member 6, are guided 
downwards in the vertical frame member 6, wound up on a 
turning piece 202d located at the lower end of the vertical 
frame member so as to be guided upwards in the vertical 
frame member 6, then, respectively turned by turning pieces 
202e, 202f, and 202g located at the upper, central and lower 
parts of the net 4 so as to extend through the net 4 through 
the corresponding parts, guided downwards in the movable 
edge member 5, further downwards respectively by turning 
pieces 202h, 202i, and 202 j, subsequently, guided upwards in 
the movable edge member 5 by a turning piece 202k, and 
connected to the end of the side of the net guide 12, 
configured to move in and out the inside of the movable edge 
member 5 . 

In addition to the structure in the third embodiment, a 
horizontal-drawing screen door shown in Fig. 15, according 
to a fourth embodiment includes two net guides 12A and 12B 
configured to guide the upper and lower ends of the net 4 . 
While these net guides are not different from that in the 
third embodiment, a parallel translation mechanism is 
slightly different from that in the third embodiment, as 
will be described below. 

More particularly, in the horizontal-drawing screen 
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door according to the fourth embodiment, the parallel 
translation mechanism of the movable edge member is 
configured by stretching four, i.e., first to fourth tension 
strings 193a to 193d. 

The first and second tension strings 193a and 193b are 
fixed to the end of the side of the net guide 12B, 
configured to guide the lower end of the net 4 and move in 
and out the inside of the vertical frame member 6, guided 
downward in the vertical frame member 6, wound up on a 
turning piece 203a located at the lower end of the same so 
as to be guided upwards in the vertical frame member 6, then, 
respectively turned by turning pieces 203b and 203c at the 
upper and central parts of the net 4, extend through the 
corresponding parts of the net 4 so as to be guided to the 
inside of the movable edge member 5, further guided 
downwards in the movable edge member 5 respectively by 
turning pieces 203d and 203e, subsequently, upwards in the 
movable edge member 5 by a turning piece 203f, and connected 
to the end of the side of the net guide 12B, configured to 
move in and out the inside of the movable edge member 5. 

The third and fourth tension strings 193c and 193d have 
respective one ends fixed to the end of the side of the net 
guide 12A, configured to guide the upper end of the net 4 
and move in and out the inside of the vertical frame member 
6, are guided upwards in the vertical frame member 6, wound 
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up on a turning piece 203g located at its upper end so as to 
be guided downwards in the vertical frame member 6, then, 
respectively turned by turning pieces 203h and 203i located 
at the central lower and lower parts of the net 4 so as to 
extend through the corresponding parts, guided to the inside 
of the movable edge member 5, further upwards in the movable 
edge member 5 respectively by turning pieces 203j and 203k, 
subsequently, downwards in the movable edge member 5 by a 
turning piece 203m, and connected to the end of the side of 
the net guide 12A, configured to move in and out the inside 
of the movable edge member 5, 

Meanwhile, if the net guides moving in and out the 
insides of the vertical frame member 6 and the movable edge 
member 5 from the respective ends are provided as . in the 
third and fourth embodiments, the net guides preferably 
include stoppers or the like if needed, for preventing their 
ends from getting out from the vertical frame member 6 and 
the movable edge member 5. 

A horizontal-drawing screen door shown in Fig. 16, 
according to a fifth embodiment has a structure in which the 
movable edge member 5 has the net guides 12A and 12B 
respectively fixed to the upper and lower ends thereof, and 
the net guides 12A and 12B respectively move in and out the 
inside of the vertical frame member 6 from its upper and 
lower ends in accordance with movement of the movable edge 



- 27 - 



member 5. The net guides themselves are not different from 
the foregoing embodiments. 

In the horizontal-drawing screen door shown in Fig, 16, 
by stretching three tension strings 194a to 194c, for 
example, between the screen-door frame 2 and the movable 
edge member 5, a parallel translation mechanism of- the 
movable frame is configured. 

The first tension string 194a has its one end fixed to 
the upper part of the movable edge member 5, extends through 
the net 4 and up to the inside of the vertical frame member 
6, is turned downwards in the vertical frame member 6 by a 
turning piece 204a, then, wound up on a turning piece 204b 
disposed at the lower part of the vertical frame member 6 so 
as to be guided upwards in the vertical frame member 6, and 
connected to the guide piece 14 located at the front of the 
side of the net guide 12B guiding the lower end of the net 4, 
configured to be guided in and out the inside of the 
vertical frame member 6. 

At the same time, the second and third tension strings 
194b and 194c have one ends respectively fixed to the 
central and lower parts of the movable edge member 5, extend 
through the net 4 up to the inside of the vertical frame 
member 6, then, are turned upwards in the vertical frame 
member 6 respectively by turning pieces 204c and 204d, 
further wound up on a turning piece 204e disposed at the 
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upper part of the vertical frame member 6 so as to be guided 
downwards in the vertical frame member 6, and connected to 
the guide piece 14 located at the front of the side of the 
net guide 12A guiding the upper end of the net 4, configured 
to be guided in and out the inside of the vertical frame 
member 6. 

A horizontal-drawing screen door shown in Fig. 17, 
according to a sixth embodiment has a structure in which the 
net guides 12A and 12B have one ends respectively fixed to 
the upper and lower ends of the vertical frame member 6 
having one end of the net 4 fixed thereto, the fronts 
thereof are guided in the movable edge member 5 from its 
upper and lower ends, and these guides move in and out the 
inside of the movable edge member 5 in accordance with 
movement of the movable edge member 5. 

Also, in the horizontal-drawing screen door according 
to the sixth embodiment, by stretching two tension strings 
195a and 195b, for example, between the screen-door frame 2 
and the movable edge member 5, a parallel translation 
mechanism of the movable edge member 5 is configured. 

The first tension string 195a has its one end fixed to 
the guide piece 14 located at the front of the side of the 
net guide 12A, configured to move in and out the inside of 
the movable edge member 5 from its upper end, is guided 
downwards, then, wound up on a turning piece 205a so as to 
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be guided to the upper end of the movable edge member 5, 
subsequently, guided to the inside of the vertical frame 
member 8 by a turning piece 205b through the upper 
horizontal frame member 10, wound up there on a turning 
piece 205c so as to be guided in the horizontal frame member 
10 in the reverse direction, subsequently, guided again to 
the inside of the movable edge member 5, turned downwards in 
the movable edge member 5 by a turning piece 205d, wound up 
on a turning piece 205e disposed at the lower end of the 
movable edge member 5 so as to be guided upwards in the 
movable edge member 5, and connected to the guide piece 14 
located at the front of the side of the net guide 12B, 
configured to move in and out the inside of movable edge 
member 5. 

At the same time, the second 195b has its one end fixed 
to the central part of the movable edge member 5, extends 
through the net 4 so as to be guided to the inside of the 
vertical frame member 6, then, is turned by a turning piece 
205f so as to be guided in the vertical frame member 6 and 
up to the inside of the horizontal frame member 10 placed at 
its upper part, turned by a turning piece 205g provided 
there so as to extend in the horizontal frame member 10, 
guided to the inside of the vertical frame member 8, turned 
up there on the turning piece 205c so as to be guided 
together with the first tension string 195a in the 
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horizontal frame member 10 in the reverse direction, then, 
guided to the inside of the movable edge member 5, further 
turned by the turning piece 205d so as to be guided 
downwards in the movable edge member 5, turned up on the 
turning piece 205e disposed at the lower end of the movable 
edge member 5 so as to be guided upwards in the movable edge 
member 5, and is connected to the guide piece 14 located at 
the front of the net guide 12B configured to move in and out 
the inside of the movable edge member 5 from its lower end. 

A horizontal-drawing screen door shown in Fig. 18, 
according to a seventh embodiment has a structure in which, 
the net guide 12A has one end fixed to the upper end of the 
vertical frame member 6, fixed to one side of an opening of 
a building and having one end of the net 4 fixed thereto, so 
as to allow the front thereof to be guided in the movable 
edge member 5 from its upper end, also, the front of the net 
guide 12B has one end fixed to the lower end of the movable 
edge member 5 so as to allow the front thereof to be guided 
in the vertical frame member 6 from its lower end, thus, in 
accordance with movement of the movable edge member 5, the 
net guide 12A moves in and out the inside of the movable 
edge member 5 from its upper end, and, at the same time, the 
net guide 12B moves in and out the inside of the vertical 
frame member 6 from its lower end. Meanwhile, no member 
corresponding to the vertical frame member 8 in the 



- 31 - 



foregoing embodiments is provided. 

In the horizontal-drawing screen door according to the 
seventh embodiment, by stretching two tension strings 196a 
and 196b, for example, between the screen-door frame 2 and 
the movable edge member 5, a parallel translation mechanism 
of the movable edge member is configured. 

The first tension string 196a has its one end fixed to 
the guide piece 14 located at the front of the net guide 12A, 
configured to move in and out the inside of the movable edge 
member 5 from its upper end, is guided to the upper part of 
the movable edge member 5, then, wound up on a turning piece 
206a provided at the upper part so as to be guided downwards 
in the movable edge member 5, turned by a turning piece 206b 
located at its lower end, extends through the lower part of 
the net 4 so as to be guided to the inside of the vertical 
frame member 6, and is fixed to the lower part in the 
vertical frame member 6. 

At the same time, the second tension string 196b have 
respective one ends fixed to the guide piece 14 located at 
the front of the net guide 12B, configured to move in and 
out the inside of the vertical frame member 6 from its lower 
end, is guided downwards in the vertical frame member 6, 
wound up on a turning piece 206c disposed at its lower part 
so as to be again guided upwards, turned by a turning piece 
206d disposed at its upper part, extends through the upper 
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part of the net 4 so as to be guided to the movable edge 
member 5, and is fixed to its upper part. 

The ways of winding around the tension strings 
configuring the parallel translation mechanisms of the 
movable edge members described in the first to seventh 
embodiments by way of example are not limited to the above- 
described ways, and, for example, the arrangement of the net 
guide (s) to be guided in and out any frame member (s) of the 
screen door can be appropriately modified depending on the 
structure of the horizontal-drawing screen door. 

For example, a horizontal-drawing screen door shown in 
Fig. 19 by way of example, according to an eighth embodiment 
has a structure in which, although the arrangement of the 
net guide 12 is the same as that in the horizontal-drawing 
screen door according to the first embodiment shown Fig. 1, 
the way of winding around strings constituting a parallel 
translation mechanism is different from that in the first 
embodiment . 

In the horizontal-drawing screen door according to the 
eighth embodiment, by stretching three tension strings 197a 
to 197c, the parallel translation mechanism of the movable 
edge member 5 is configured. 

The first tension string 197a has its one end fixed to 
the upper part of the movable edge member 5, extends through 
the net 4 so as to be guided to the inside of the vertical 
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frame member 6, is turned by a turning piece 207a so as to 
be guided down in the vertical frame member 6, then, wound 
up on a turning piece 207b located at the lower part of the 
vertical frame member 6 so as to be guided upwards in the 
vertical frame member 6, and connected to the guide piece 14 
located at the front of the side of the net guide 12, 
configured to be guided in and out the inside of the 
vertical frame member 6. The way of winding around of the 
first tension string 197a is the same as that in the first 
tension string 19a in the first embodiment. 

Also, while the second and third tension strings 197b 
and 197c have respective one ends fixed to the upper part of 
the vertical frame member 8, are guided to the upper end of 
the movable edge member 5 and turned at the upper end by a 
turning piece 207c so as to be guided downwards in the 
movable edge member 5, the second and third tension string 
197b and 197c are respectively turned at the central and 
lower parts of the movable edge member 5 by turning pieces 
207d and 207e, extend through the net 4 so as to be guided 
to the inside of the vertical frame member 6, and are fixed 
to the vertical frame member 6. 

As long as the attitude of the movable edge member 5 
can be maintained or a parallel translation of the movable 
edge member 5 is stably achieved, the tension strings 
configuring the parallel translation mechanism can be 



- 34 - 



stretched in an arbitrarily winding around manner as 
described above. 

While a variety of use patterns of net guides of the 
horizontal-drawing screen doors, each including the net 4 
extendable in an accordion-like manner, according to the 
embodiments, have been described above, the present - 
invention is limited neither to the screen device including 
the foregoing net 4 extendable in an accordion-like manner 
nor to the horizontal-drawing screen door, and targeted to 
horizontal-drawing screen doors including a variety of sheet 
members formed such that each member extended in a sheet- 
like pattern can be stored in a unit by folding, winding up, 
stacking, or the like. 

For example, the present invention is applicable to a 
screen device shown in Figs. 20 and 21 or another screen 
device shown in Figs. 22 and 23, including a screen 31 such 
as a flexible light-shielding screen wound around a winding 
shaft 30, or any one of a variety of sheets and fly nets. 

In a ninth embodiment shown in Figs. 20 and 21, the 
winding shaft 30 configured to take up the screen 31 with an 
urging force of a spring disposed in the shaft is rotatably 
accommodated in a movable edge member 5M, the other end of 
the screen 31 is fixed to a vertical frame member 6M, the 
movable edge member 5M is suspended from the upper 
horizontal frame member 10 with a roller 5a disposed at its 



- 35 - 



upper end, and a screen guide 12M having one end fixed to 
the lower end of the movable edge member 5M is guided in and 
out the vertical frame member 6M from its lower end. While 
the screen guide 12M can have substantially the same 
structure as that shown in Figs. 4 to 11, in the present 
embodiment, a guide piece 14M has a small width as shown in 
the figure. 

Also, in a tenth embodiment shown in Figs. 22 and 23, 
the winding shaft 30 the same as that in the ninth 
embodiment is accommodated in a vertical frame member 6N, 
the other end of the screen 31 is fixed to a movable edge 
member 5N, and the movable edge member 5N is likewise 
suspended from the horizontal frame member 10 with the 
roller 5a. With this, a screen guide 12N having its one end 
fixed to the lower end of the vertical frame member 6N is 
guided in and out the movable edge member 5N from its lower 
end. A guide piece 14N is substantially the same as the 
guide piece 14M in the ninth embodiment. 

In the meantime, the screen device according to the 
present invention, especially those in the ninth and tenth 
embodiments, can be of not only the horizontal-drawing type 
described in the foregoing embodiments but also a vertical- 
drawing type. 



